The publication focuses on what happened outside, on the possibilities and condensation of water vapor. The first part presents the advantages and disadvantages of plasters and the hazards resulting from the condensation of water vapor. To formulate conclusions, analyzes of various thermal insulation materials and external plasters were carried out. The obtained results indicate that the types and thickness of individual materials used in the wall affect the possibility of condensation of water vapor inside the building envelope.
Introduction
Currently, the most-used thermal insulation system is the ETICS (External Thermal Insulation Composite System). The system is quick in execution, cheap and aesthetic. However, attention should be paid to other aspects affecting the correctness of the work of the insulated elements. A serious problem may be the inter-layer condensation of the water vapor. Steam condensation may occur in special cases due to the diffusion of water vapor through building partitions. Diffusion is the movement of water vapor particles in the pores of the materials forming the baffle, due to the difference of partial pressures of steam, on both sides of this barrier. The water vapor moves from the environment of higher pressure to the environment of lower pressure. Table 1 . Advantages and disadvantages of decorative plasters [11] .
Plaster type
Advantages Disadvantages mineral  the binding element is cement (white or gray),  consists mostly of natural ingredients with enriching additives,  it is highly vapor-permeable,  resistant to fouling by algae and fungi,  there are plasters dyed in mass, however, the color palette is very limited,  plaster in gray or white is the cheapest among plasters generally available.
 not very resistant to mechanical damage,  most often produced in white and gray, to obtain a different color, it needs to be painted over,  after damage to the paint coat you can see the plaster in a natural color, and it looks very unsightly,  stained plaster is significantly more expensive than white (there is a risk of color differences in individual plaster sacks and therefore manufacturers recommend one-time painting), and the additional cost of paint and labor makes this solution more expensive than acrylic plaster. where acrylic plaster would be exposed to intense biological corrosion),
acrylic
• as flexible as acrylic plaster, • lower coefficient of diffusion resistance against water vapor (compared to acrylic plaster) -suitable for use on mineral wool,
• it gets dirty slower than acrylic plaster and has more durable colors (provided that only the mineral pigments are used for coloring).
 slightly more expensive than acrylic plaster,  when used for coloring pigments other than mineral, the colors are quickly burned by UV radiation and the plaster fades,  the choice of mineral colors is small (the palette of finished plasters is not as rich as acrylic),  there are no strong, intense or dark colors,  applying plaster requires practice when applied.
silicone


high flexibility, hydrophobicity and low diffusion resistance,  high resistance to biological corrosion,  can be used in any place and in various conditions,  resistant to mechanical damage,  increased resistance to dirt -the plaster becomes dirty quite slowly and cleans faster (thanks to the water spilling on the surface of the plaster).
 the most expensive among plasters.
The method used to conduct condensation analysis of water vapor.
The article presents analysis of the possibility of condensation of water vapor for an external wall covered with various plasters. The necessary calculations were made using the GLASTA computer program. It made it possible to calculate the value of thermal resistance in the external partition, to determine the occurrence of possible condensation zones, to calculate the amount of condensate in individual periods (months) and to simulate the removal of moisture accumulated in the partition. The Glaser method is used in the algorithms of the program: normal and extended. Both methods estimate the risk of condensation formation, its duration and the possibility of drying out for a given climate zone. The normal Glaser method allows to determine only the amount of condensation in the interlayer space. In this method, no account is taken of what happens with condensation (in practice condensation moistens the material). The extended Glaser method is based on the definition of the critical water content in a given material according to which the critical water content of a material is the water content above which the water goes into the liquid phase. Below the critical content, water moves through diffusion. The normal Glaser method was used for the analyzes presented in the article.
As a basic principle of the possibility of using a partition, in practice, it is assumed that if there is condensation in the partition in autumn and winter, this condensate must evaporate in the remaining calculation cycle (12 months). However, in the case of plaster coatings, the appearance of condensation at the interface of thermal insulation/plaster and/or at the joint of plaster/paint -in temperatures below zero -there is a risk of degradation (bursting) of plastering and its detachment from thermal insulation and/or the occurrence of spanning paint surface. This may lead to exposure of thermal insulation, and hence to mechanical, biological or chemical damage. In addition, the condensation of water vapor in the thermal insulation layer causes that the penetration of heat through the partition increases.
Simulations and analyzes.
In order to analyze the problems presented in the article, a single-family building was adopted for analyzes. It was assumed that the building is in central Poland (Warsaw) (table 2), an indoor temperature of 20 o C was assumed. The calculations were made for the external wall separating the heated room -the kitchen (since there is an elevated moisture content in the room) from the external environment. For the first analysis it was assumed that the wall has a masonry structure, made of ceramic hollow blocks with holes (e.g. Porotherm) (table 3) . For the partition to meet the current requirements [10] from the outside, 7 cm thick polystyrene was adopted for insulation (Styrofoam was accepted because the cost of mineral wool per m 2 is approximately 2 times higher). From the outside, acrylic plaster was made on the insulation. The barrier thus designed and constructed is not free from inter-layer condensation of water vapor (figure 1). However, it is anticipated that the condensate will evaporate completely in the summer months (table 4, figure 2). where: d -material thickness, λ -thermal conductivity coefficient, R -heat transfer resistance, μ -material diffusion resistance factor, Sd -diffusion-equivalent air layer thickness [12, 13] and U -heat transfer coefficient through the building envelope). In order to eliminate the occurrence of condensation in the above case, one should choose one of the following options:
• increase the thickness of insulation (up to 16 cm thickness) leaving acrylic plaster, • increase the thickness of thermal insulation made of expanded polystyrene (up to 14 cm thick) along with the change of plaster for steam permeable, e.g.: silicate plaster, • change the type of insulation from foamed polystyrene to a material with lower diffusion resistance (e.g. mineral wool) and the use of plaster with a lower diffusion resistance (e.g. silicate plaster).
The proposed solutions cause a complete absence of interdependence of water vapor during the whole period (12 months). However, it often happens that investors are trying to cut costs on both material and labour in order to "seem" (as it turns out later). One of the problems that occur is the failure to comply with the recommendations of manufacturers of insulating materials and plasters (table 1). An example of this is the use as thermal insulation -mineral wool and the improper plastering on it, such as acrylic plaster (table 5 ). If high-vapor permeable insulation is used, high-vapor permeability plasters should also be used. In the event of non-compliance with this principle, condensation of water vapor occurs (table 6, figure 3, figure 4) where the mineral wool connects with acrylic plaster. An equally important problem that arises on the construction site is the employment of non-specialized teams that cannot properly perform plastering. It may result in: • the plaster breaks off the surface or the appearance of white, lime efflorescence/discoloration, • appearance of differences in colour (this happens in case of plasters dyed in bulk, with improper performance of plaster coating), • formation of shrinkage cracks, which results in lowering the durability of the facade, • inhomogeneous surface appearance of the facade due to the mashing of the plaster, applied on a poorly levelled surface, • appearance of white or light grey efflorescence and lime deposits (in the case of plastering during hot weather) or leaching of the binder and pigment from the volume of the plaster (if it gets wet by rain).
As a result of the above-mentioned problems, the investor is forced to spend additional funds (previously unforeseen) on the facade paint in order to hide the shortcomings made by the plaster contractor. It often happens that materials incompatible with each other or products from different manufacturers were used [14] . However, sometimes it comes to a situation where attempts to improve the faulty facade that does not meet the aesthetic requirements may give the opposite effect. In this example, as a result of the application of an inadequate paint coat (e.g. acrylic paint coating) on the previously analyzed layers of the barrier (table 3.) there is an increase in inter-layer condensation (Table 7 ., Figure 6 .). In this case, there is a risk of water vapor condensation at the joint of the ceramic block with openings and expanded polystyrene ( Figure 5. ). Another example of incorrect behaviour at the construction stage is the closing of technological moisture inside buildings -e.g. by inserting external carpentry before the end of wet works inside the building or failure to achieve the air-tightness of the building assumed at the design stage [15, 16] . As a result, moisture instead of evaporation stays in the building. Noteworthy is also the problem of obtaining the intensity assumed by the investor and the "depth" of the facade colour. This problem occurs while painting a larger area of the building, in which case you should not make breaks. Performing it results in a clear visible and unsightly appearance of the border between the individual stages of painting the plaster. In order to mask the manufacturing errors or attempt to achieve the assumed intensity of the colour, an additional paint coating is applied. This translates into the risk of inter-layer condensation [17] , as shown in the example of the analyzed building. In addition, the amount of condensate is increased due to the presence of an additional layer of paint, which has low vapor permeability (table 8.). The recent analysis consisted in checking the impact of changing the building's function on the possibility of condensation of water vapor. For this purpose, the residential function was changed to a place with increased temperature and air humidity (e.g. swimming pool hall). Change in the average internal temperature from 20°C to 25°C and the average indoor humidity from 55% to 75% (which translated into a change in water vapor pressure from 1286 Pa to 2376 Pa), significantly affects (table 9. ). The condensation of water vapor occurs in two places: on the combination of styrofoam/acrylic plaster and perforated brick/styrofoam (figure 7.). In the case of the first place, the condensate appearing in the autumn and winter months completely dry in the summer months. In the case of the second place, the amount of condensate is so large that it is not able to completely dry out (figure 8.). This means that in subsequent cycles (12-month) there will be an increase in moisture content used in the partition. The occurrence of such a situation leads to a reduction in the insulation of the external barrier, biological and chemical corrosion. The negative consequence of the increasing amount of condensate is also the bursting of the material structure as a result of frost. 
Summary and conclusions
As it results from the calculations made during the design and execution of external partitions, several issues should be noted. The most important of them include meeting the current requirements regarding the heat transfer coefficient, correct and compatible selection of all materials in the partition, correct design of the partition system and employment of a qualified execution team, as well as meticulous supervision of the construction process.
Correct design of the partition in terms of both heat and humidity, as well as the failure to introduce ill-considered changes at the execution stage, allows not only to reduce the aesthetics of the facade, but also additional financial outlays.
